Lithium scribed in vacuum and a particle of lithium oxide were analysed by AES and lithium metal exposed to atmosphere for <1 min was analysed by XPS. The oxide particle embedded in the host metal was analysed at low and high take off angles. AES spectra acquired demonstrate the change in the KLL structure with increasing oxygen concentration. Survey spectra as well as high resolution narrow spectra were acquired and are presented. The presence of lithium carbonate, together with the oxide, formed in air, was confirmed by XPS as it is not easily resolvable using AES. (Ref. 6), it is used to gain both weight reduction and improved mechanical properties. Because of its low atomic number it has only a single core level, the 1s transition in the metal giving a peak at a binding energy of 54.7eV -a value very close to the 3p level of iron. It is thus easily masked within the spectrum.
INTRODUCTION
Lithium, the third element of the periodic table, is notable for its widespread use in electrical batteries (Ref. 1) , in quartz crystal vibrators, where it improves the Q factor (Ref. 2) , in silicon-based x-ray detectors (Ref. 3) , and in specialised electronic applications, such as electrochromic thin films (Ref. 4) . LiOH has been used in water treatment for water cooled nuclear power plants (Ref. 5) , and, as an alloying element with aluminium alloys (Ref. 6) , it is used to gain both weight reduction and improved mechanical properties. Because of its low atomic number it has only a single core level, the 1s transition in the metal giving a peak at a binding energy of 54.7eV -a value very close to the 3p level of iron. It is thus easily masked within the spectrum.
In this work spectra are presented that show the main Auger transition for lithium and lithium oxide. The lithium metal differential spectrum shows the primary peak at 53.8 eV together with a loss satellite at 48.8 eV. The differential spectrum of the oxide particle, collected with an emission angle of 60 degrees, relative to the sample normal, and a depth of analysis $0.6 nm, shows the metal components at 53.8 and 48.5 eV together with two oxide components at 42.5 and 36 eV. By tilting the sample 15 degrees from the analyser the take-off angle is reduced and the metal components further suppressed. The differential spectrum of the oxide particle, collected with an emission angle of 75 degrees and a depth of analysis $0.4 nm, shows a broad feature at 52.7 eV, which is likely the remaining metal signal, together with the two main oxide components at 42.5 and 36 eV.
A sharp peak at 29 eV in the survey spectrum for scribed lithium metal was been identified as the sodium L 2,3 VV transition, although a narrow scan over the 950-1050 eV region did not show the presence of the sodium KLL transition. The high mobility of sodium in lithium leads to surface segregation with monolayer thickness (Ref. Gradual oxidation is observed for the bare metal surface over the course of a single analysis even with chamber pressure of 1 Â 10 À9 mb. Re-examining the lithium metal KLL transition at the same sample position after an hour of analysis shows a drop in the intensity of the metal peaks and the appearance of slight oxide peaks. Gradual oxidation can also be observed in the generated SEM image with the formation of islands of oxide.
XPS analysis carried out on a piece of lithium metal exposed to atmosphere for less than 1 min showed the expected significant oxidation of the surface. The surface was argon ion etched for 10 min to remove carbon contamination and further etching had little effect on the oxide concentration. As Received Condition: Lithium rod was stored under argon atmosphere in a glass Winchester.
Analyzed Region: not specified
Ex Situ Preparation/Mounting: Rapid oxidation of the sample occurred after removal from inert atmosphere. A 2 mm thick sample was cut from the rod using a scalpel. This was mounted in a sample holder and placed into the spectrometer entry lock within 1 min.
In Situ Preparation: The black surface oxide/carbonate was removed in vacuum using the end of a wobble stick, exposing the bare metal surface. Analysis was carried out on the metal and a small oxide particle embedded in the surface.
Pre-Analysis Beam Exposure: One min to atmospheric conditions while the sample was cut and mounted
Charge Control: A shift of +0.65 eV is applied for the XPS spectra to correct for C 1s at 285 eV 
DATA ANALYSIS METHOD
Energy Scale Correction: For the lithium XPS data the binding energy values can be corrected using C 1s peak at 285.0 eV using a shift of +0.65 eV.
Recommended Energy Scale Shift: For XPS spectra, Accession #s 1274-10 through À12, +0.65 eV Peak Shape and Background Method: The peak fitting function used is a Gaussian -Lorentzian product function with a maximum of 30% Lorentzian mix. The Shirely function was used for background substraction.
Quantitation Method: Peak height has used for peak amplitude and the FWHM of each peak measured using a Shirley background for AES spectra. Peak area used for peak amplitude for XPS spectra. Peaks were fitted using Comment: surface of Li sample exposed to atmosphere for <1 min, take-off angle = 30
